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A NEWFISH OF THE GENUSPHALLICHTHYS
(FAMILY POECILIIDAE) FROMCOSTARICA 1

By William A. Bussing 2

ABSTRACT: A new species, Phallichthys quadripunctatus, is described on the basis of 48 specimens from the

Baja Talamanca lowlands of Costa Rica. The new form is shown to be closely allied to another congener, P.

tico, of northern Costa Rica and southern Nicaragua. Both species are small, have sinistrally asymmetrical

gonopodia, and each bears a curved membranous swelling on the terminal element of gonopodial ray 4a. P

quadripunctatus was collected only in shallow streams and standing waters of the Rio Sixaola basin. Four

species now comprise the Central American genus Phallichthys.

Phallichthys and four other genera with much in common
morphologically and geographically, were placed in the tribe

Heterandriini by Rosen and Bailey (1963). Most members of the

tribe occur in Middle America, a few are found in western South

America, one in southwestern United States and one in Florida.

The species of Phallichthys are largely restricted to the Atlantic

versanf of Middle America (Fig. 1), although P. amates (Miller)

was apparently introduced by man to the Valle Central (Rio

Tarcoles headwaters) and was recently collected at four sites on

the Pacific slope in the Tempisque and Bebedero drainages of

northwestern Costa Rica (Bussing and Lopez 1977). Shortly

after Rosen and Bailey (1963) revised the family Poeciliidae,

Bussing (1963) described Phallichthys tico from northern Costa

Rica, and subsequently reported on Nicaraguan material of the

same species (1976). The present description of P. quadripunc-

tatus, also from the Atlantic slope, increases the number of Costa

Rican forms to three species. A fourth member of the genus, P.

fairweatheri, inhabits northern Guatemala and part of Beliz

(Rosen and Bailey 1959).

Phallichthys quadripunctatus new species
Figures 2, 3, 4

HOLOTYPE:LACM36018- 1; a mature male 14.6 mmSL, collected

by William, Myrna and Eric Bussing in a small tributary of the Rio

Sixaola, 0.5 km NE of Chase on road between Puerto Viejo and Bratsi,

Limon Province, Costa Rica, on 4 October 1975.

PARATYPES: LACM36018-2; 9 males 12.8-15.5 mmSL and 7

females and immatures 12.5-20.7 mmSL, same data as the holotype.

USNM216559; 3 males 11.7-15.0 mmSL and 2 females 14.6 and

15.9 mmSL, same data as the holotype. UCR 897-2; 10 males (2

cleared and stained) 10.3-15.4 mmSL and 8 females and immatures

8.8-21.0 mmSL. same data as the holotype. UCR 1017-1; 8 females

and immatures 7.2-32.7 mmSL, collected by William Bussing and

ichthyology class in a small tributary of the Rio Sixaola, 1.2 km SWof

Cruce Bribri on road between Puerto Viejo and Bratsi, Limon Province,

Costa Rica, on 18 September 1976.

MATERIAL ANDMETHODS:The type specimens are depos-

ited in the Natural History Museum of Los Angeles County

(LACM), the Museo de Zoologia, Universidad de Costa Rica

(UCR), and the National Museum of Natural History (USNM).

All body measurements refer to standard length (SL) in milli-

meters (mm), and were made according to the methods described

in Rosen and Bailey (1959). All proportional measurements in

the text are expressed as times in SL or times in head length.

Body proportions as thousandths of SL and meristic counts ap-

pear in Table 1. The nomenclature of the gonopodial system is

that used in Rosen and Bailey (1959).

DIAGNOSIS: This small Phallichthys is distinguished from its

congeners by the presence of typically four conspicuous spots on

each side of the body (Fig. 2), and an intermediate number of gill

rakers on the first gill arch (11-17, usually 13-16 on large

adults). Males of both the new species and Phallichthys tico dif-

fer from other Phallichthys in possessing a very long terminal

segment of gonopodial ray 4a (4 or 5 times longer than wide and

3 or 4 times longer than wide, respectively), which extends

beyond the other gonopodial elements, and bears a fleshy pad

dorsally and a membranous hook at a right angle to its axis (Fig.

3).

DESCRIPTION: Body moderately robust, laterally com-

pressed. Body depth greatest at pelvic-fin origin, and less in

mature males than in mature females; greatest body depth in SL

3. 2-3. 6 times in males and 2. 8-3. 4 times in females. Predorsal

profile slightly convex in both sexes; profile angular at dorsal-fin

origin. Postdorsal profile slightly concave. Ventral profile of

body rounded anteriorly; postanal profile straight. Caudal

peduncle depth in SL 5. 2-5. 7 times in males and 5. 5-6.0 times

in females.
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Figure 1. Map of Central America showing known distributions of the species of Phallichthys. Range of P
.
fairweatheri and Guatemalan

distribution of P. amates from Rosen and Bailey (1963). Honduran distribution of P. amates after Martin ( 1972).

Head length 3. 1-3.7 times in SL; head width 4. 1-4.7 times in

SL. Eyes slightly below dorsal head profile; horizontal orbit

diameter 2.3- 3.3 times in head length. Least width of bony

interorbital 1.9- 2. 6 times in head length. Snout length always

shorter than orbit diameter, 2. 9-3. 7 times in head length. Post-

orbital distance 2.2- 2.5 times in head length.

Mouth opening dorsally; overall width 2. 1-2.9 times in head

length. Two rows of incurved teeth on each jaw. Teeth of outer

row of each jaw spatulate, that is, with expanded flattened tips,

apparently adapted to scraping surfaces. Teeth of inner series

sharp-pointed and conical, much shorter than teeth of outer

series. Teeth of both series gradually reduced in length toward

lateral edges of jaws; premaxillary teeth of outer series not pres-

ent at extreme edges of jaw.

Dorsal-fin origin at highest point on body; directly over anal-

fin origin in females, slightly posterior to origin of gonopodium

of males. Predorsal distance in SL 1.8- 1.9 times in males and

1.7- 1.8 times in females. Distance from dorsal-fin origin to

caudal-fin base in SL 2.0-2. 1 times in males and 2. 1-2.2 times

in females. Depressed length of dorsal fin in SL 3. 2-3. 6 times in

males and 3. 6-4.0 times in females. Dorsal-fin rays usually 9,

range 8(1) and 9 (21), frequency in parentheses.
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TABLE 1

Meristics and proportions in thousandths of standard length of the holotypes and 10 male and 10 female

paratypes each of Phallichthys quadripunctatus and Phallichrhys tico.

P.

Holotype

quadripunctatus

Paratypes Holotype

P. tico

Paratypes

Dorsal rays 9 8-9 8 7-9

Anal rays 10 9-10 10 9-10

Pectoral rays 1

1

11-12 1

1

10-12

Pelvic rays 6 5-6 6 6

Caudal rays 13 12-14 13 12-14

Scales in lateral series 27 26-27 26 26-27

Total gill rakers 13 1 1-17 — 10-12

males females males females

Standard length (mm) 14.6 12.0-15.2 17.3-32.7 17.4 13.7-17.6 17.7-32.9

Body, greatest depth 301 275-316 298-352 298 255-294 282-343

Caudal peduncle, least depth 185 175-191 167-182 183 154-180 158-173

Dorsal origin to snout tip 548 540-559 563-598 528 470-573 571-602

Anal origin to mand. symphysis 548 525-558 590-638 557 496-580 621-671

Dorsal origin to caudal base 493 483-507 464-48

1

465 422-483 431-458

Anal origin to caudal base 541 517-560 416-459 522 446-528 395-432

Head length 301 293-320 269-306 298 267-309 264-305

Head width 219 212-230 214-281 195 174-198 192-215

Snout length 89 87-99 92-99 97 83-105 88-107

Orbit length 1 16 113-133 83-116 109 96-111 75-101

Postorbital length of head 130 1 19-133 1 19-139 137 1 13-141 1 15-141

Interorbital, bony width 144 117-145 138-155 143 109-148 136-157

Mouth, over-all width 123 108-121 1 16-138 1 14 96-129 103-132

Dorsal fin, depressed length 288 275-309 249-280 264 244-27

1

224-257

Anal fin, depressed length 445 431-483 231-267 408 375-457 203-237

Caudal fin length 384 358-392 300-376 321 285-341 249-331

Pectoral fin length 267 263-280 229-262 224 193-228 181-235

Pelvic fin length 260 225-268 182-214 183 145-194 136-171

Anal-fin rays usually 10, range 9(1) and 10 (10). Preanal dis-

tance in SL 1.8- 1.9 in males and 1.6- 1.7 times in females.

Distance from anal-fin origin to caudal-fin base in SL 1 .8- 1.9 in

males and 2. 2-2. 4 times in females. Depressed length of anal fin

of females 3.8-4. 1 times in SL; depressed length of gonopodium
in males 2. 1-2.3 times in SL. Posterior border of anal fin in

females truncate.

Pectoral-fin rays usually 1 1, range 11 (21) and 12 (1). Tip of

fins extending posteriorly to origin of pelvic fins of females and

beyond origin of gonopodium of males; length of pectoral fin in

SL 3. 6-3. 8 times in males and 3. 8-4. 3 times in females.

Pelvic-fin rays usually 6, range 5(1) and 6 (21). Tip of fins in

both sexes extending posterior to origin of anal fin. Length of

pelvic tin in SL 3. 7-4. 4 times in males and 4. 7-5. 8 times in

females. Caudal-fin rays usually 13, range 12 (1), 13 (19) and 14

(2). Length of caudal fin in SL 2.6- 2.8 times in males and

2. 7-3. 3 times in females.

Total number of gill rakers increasing ontogenetically. Eleven

specimens of 12- 16 mmSL, including all males examined, with

11 ( 1 ), 12(1), 13 (5) and 14 (4) gill rakers on first arch. Eleven

larger specimens (17.0-32.7 mmSL), all females, with 15 (3),

16 (6) and 17 (2) gill rakers on first arch Scales in lateral series

usually 26, range 26 (20) and 27 (2). Vertebrae 29 on two

cleared and stained paratypes. Long, pointed urogenital (?)

papilla present on about 50 percent of large females; apparently

non-tubular, but serving to divide genital and urinary apertures.

GONOPODIALSYSTEM: Gonopodium of mature males

sinistral, i.e. rays 3, 4 and 5 of anal fin forming a shallow

groove opening to left side of body. Ray 3 deep and compressed;

proximal segments sinistrally incurved to form ventral border of

trough; six subdistal segments of ray 3(1) forming long thin

spines; two minute terminal segments without spines (Fig. 3).

Three or four corresponding segments of ray 3(r) also produced

into spines.
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Right and left halves of ray 4 symmetrical. Ray 4a slender,

tapering to tip; terminal segment much longer than subterminal

ones (4 or 5 times longer than wide). Terminal segment of ray 4a

forming tip of gonopodium; a fleshy swelling on dorsal border of

last segment from which hangs a pointed membranous knob.

Distal portion of ray 4p also slender; subterminal segments of

each half bearing long retrorse serrae; terminal two segments

without serrae.

Ray 5 symmetrical and composed of an anterior half which

forms bottom, and posterior half which forms sides, of a square-

bottomed groove on posterior surface of gonopodium. Both

halves of ray tapering at tip, terminal segments of ray 5a extend-

ing beyond end of ray 5p. Right and left halves of rays 6 to 10

symmetrical; rays 6, 7 and 8 constricted near middle of ray and

split into anterior and posterior elements distal ly; rays 9 and 10

split only into right and left halves.

Ligastyle of moderate length. Gonapophysis I curved antero-

ventrally, tip lying between lateral wings of primary gonac-

tinostal complex; a pair of long, slender uncini arising near center

of gonapophysis and curving posteroventrally (Fig. 4). Gona-

pophysis II projecting anteroventrally between preceding uncini,

and bearing a pair of posteroventrally projecting uncini. Gona-

pophysis III projecting anteroventrally, shorter and stouter than

others; a pair of short, pointed uncini arising near center of gona-

pophysis and directed posteriorly.

Gonactinost 1 free, pointed tip directed anterodorsally. Pri-

mary gonactinostal complex (gonactinosts 2, 3 and 4) with lateral

flanges along entire length of gonactinost 4; these lateral pro-

cesses flaring broadly and curving posteriorly on distal third of

primary complex. Gonactinost 5 lying between lateral processes

of primary complex. Gonactinosts 6 to 9 free and slender with

symmetrical or dextral lateral processes. Gonactinosts 6 and 7

slightly expanded laterally at tips, gonactinost 7 also with a dex-

tral lateral flange subterminally; gonactinosts 8 and 9 with tri-

FtGURE 2. Phallichthys quadripunctatus

,

new species from the

Rio Sixaola drainage, Costa Rica. Above, the holotype (LACM
36018- 1), a mature male, 14.6 mmSL. Below, a young female

paratype (UCR 897-2), 20.1 mmSL.
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Figure 4. Gonopodial suspensorium of Phallichthys quadripunc-

tatus, new species (UCR 897-2), a male paratype, 14.9 mmSL.

angular dextral flanges on distal halves; gonactinost 10 short,

directed dextrally, and incorporated into gonactinost 9.

SENSORYCANALS: Sensory canals of head poorly devel-

oped. Supraorbital canal consisting of an open groove between

pores 3 and 4 (Gosline 1949) and a closed tube uniting pores 6

and 7; an indistinct groove between pores 2 and 3 and between

pores 5 and 6 visible on some specimens. Preopercular canal with

6 pores connected by closed tube. Preorbital canal with two pores

connected by closed tube; a shallow groove below lower pore on

some specimens.

COLORATION: In live material a tenuous light blue irides-

cence sometimes apparent on posterior margin of dorsal fin of

both sexes, and anal fin of females. Other color traits similar in

live and preserved examples. Generally four conspicuous subcir-

cular spots along horizontal axis of body (Fig. 2). Anterior spot

one scale row above fourth or fifth scales of lateral series;

slightly closer to dorsal-fin origin than posterior margin of eye.

Second spot one scale row above eleventh or twelfth scale of

lateral series, and below fourth dorsal-fin ray. Third spot cen-

tered on nineteenth or twentieth scale of lateral series; slightly

anterior to posterior margin of dorsal fin. Fourth spot over

twenty-fifth or twenty-sixth scale of lateral series; usually cen-

tered between dorsal and ventral margins of caudal peduncle or

slightly displaced ventrally. Individual variants (21 percent of

specimens collected) with three or five spots on one or both sides

of body. Three-spotted variants with first spot (4 cases) or second

spot (1 case) missing. Five-spotted variants with extra spot

between spots 2 and 3 (2 cases) or between spots 3 and 4 (8

cases); in these specimens adjacent spots slightly displaced to ac-

commodate extra spot. Holotype normal on left side (Fig. 2),

with five spots on right side. Four-spot pattern present as verti-

cally elongated blotches on newborn specimens.

Scale pockets edged in black, contrasting sharply with pale

yellow-gray ground color; belly and ventral half of head white.

Dorsal fin dark at base and posterior margin, clear between; large

melanophores on interradial membranes of proximal third of fin

and along distal one-fifth or one-sixth of fin. Anal fin with black

interradial membranes; a conspicuous spot at posterior base of

anal fin produced by melanophores on base of last two rays and

adjoining urosome. Gonopodium of male with small melano-

phores along rays 3 and 5; an intense black spot at base, and

along most of length of last three anal rays and extending onto

urosome. Pectoral, pelvic and caudal fins clear.

ETYMOLOGY:The specific name, quadripunctatus , refers to

the four distinctive spots on the body of this species.

ECOLOGY: The species was collected only in two shallow

rivulets and a roadside ditch. Collection UCR-897 was made in

a clear, shaded brook (0.5 m wide by 0.1 m deep, temperature

26°C, sand and gravel substrata), which also formed a stagnant,

turbid ditch (0. 1 m deep, temperatures 26° to 40°C, sand sub-

strata). The fish were collected in the strongly insolated ditch in

areas where bottom temperatures reached as high as 34°C. Only,

one other fish species was taken at this site, a species of Rivulus

from the running-water habitat.

Collection UCR- 1017 was made in shaded and unshaded por-

tions of a small stream (2.0 m wide by 0.2 to 0.5 m deep, tem-

perature 20°C, sand and rock substrate). At this station the new

species was not common, or perhaps just difficult to collect with

dip nets. Other species taken at this site were Phallichthys

amates, Alfaro cultratus and a species of Rivulus.

In an aquarium P. quadripunctatus is shy unless kept with

small, less timid species in a heavily planted tank. It readily

accepts small entomostracans (Ceriodaphnia spp.) and prepared

dry foods.

GEOGRAPHICDISTRIBUTION: P. quadripunctatus is only

known from two tributaries of the Rio Sixaola in extreme eastern

Costa Rica (Fig. 1). It should also occur to the south in Pana-

manian tributaries of the Sixaola. The species has not been taken

at apparently suitable habitats in adjoining drainages to the north.

In their respective ranges, this form and Phallichthys tico are

sympatric, and often syntopic, with Phallichthys amates.

REMARKS

Phallichthys quadripunctatus presents the diagnostic character-

istics of the genus (Rosen and Bailey 1959; Bussing 1963). In

general physiognomy, size, and characteristics of the gonopodial

system, P
.

quadripunctatus and P. tico share a number of simi-

larities which distinguish them from their congeners: maximum
size (largest quadripunctatus

, 32.7 mmSL and P. tico, 32.9 mm
SL vs. P. fairweatheri, at least 44 mmSL and P. amates, 67 mm
SL); terminal segment of gonopodial ray 4a several times longer

than wide (omitted from original description of P. tico

)

and with

a membranous pad at the tip; right and left halves of gonopodial

ray 4 symmetrical; and a widely expanded primary gonactinost

complex.

Dr. Donn E. Rosen (in lilt.) has pointed out the similarity of

the fleshy pad at the tip of the gonopodium of P. fairweatheri

and P
.

quadripunctatus

.

A similar membranous swelling is pres-

ent in P. tico. Dr. Rosen suggests that if the pad is a derived

character for the group, then P
.

quadripunctatus and P . tico may

be the sister-group of P. fairweatheri, and these three the sister-
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group of P. amates. The fact that P. fairweatheri

,

unlike its con-

geners, has dextral gonopodial asymmetry, may not be a strong

objection to this hypothesis. Rosen and Bailey (1959) noted that

a simple genetic change may determine the direction of gon-

opodial asymmetry and thus, would not necessarily signify a fun-

damental divergence between P
.

fairweatheri and its congeners.
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RESUMEN

Se describe un nuevo poecilido, Phallichthys quadripunctatus,

de Baja Talamanca en la vertiente atlantica de Costa Rica. La

especie nueva es de parentesco muy cercano a otra especie

diminuta, Phallichthys tico, que habita el norte de Costa Rica y

el sur de Nicaragua. La nueva especie, tanto como P. tico, se

encuentran simpatricos con Phallichthys amates dentro de sus

respectivas distribuciones geograficas. Una cuarta especie habita

el norte de Guatemala y parte de Belice.

LITERATURE CITED

Bussing, W.A. 1963. A new poeciliid fish, Phallichthys tico,

from Costa Rica. Los Angeles Co. Mus. Contr. in Sci.,

77:1- 13.

1976. Geographic distribution of the San Juan ichthy-

ofauna of Central America with remarks on its origin and

ecology, hr. Thorson, T.R. (ed.). Investigations of the

ichthyofauna of Nicaraguan lakes. Univ. Nebraska Press,

pp. 157-175.

- AND M.I. LOpez S. 1977. Distribution y aspectos

ecologicos de los peces de las cuencas hidrograficas de

Arenal, Bebedero y Tempisque, Costa Rica. Rev. Biol.

Trop., 25(1). In press.

Gosline, W.A. 1949. The sensory canals of the head in some

cyprinodont fishes, with particular references to the genus

Fundulus. Occ. Papers Mus. Zool. Univ. Mich., 519:1-17.

Martin, M. 1972. A biogeographic analysis of the freshwater

fishes of Honduras. Doctoral dissertation. University of

Southern California. 598 pp.

Rosen, E.E., and R.M. Bailey. 1959. Middle- American poe-

ciliid fishes of the genera Carlhubbsia and Phallichthys,

with descriptions of two new species. Zoologica, 44:1-44.

. 1963. The poeciliid fishes (Cyprinodontiformes), their

structure, zoogeography, and systematics. Bull. Amer. Mus.

Nat. Hist., 126:1-176.

Accepted for publication April 21, 1977.

Contrib. Sci. Natur. Hist. Mus. Los Angeles County. 1979. 301:1-8.


